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1 

•[«*J«4] *«±TV-;^ • >®«t^-v:^■ 
^tzit4\zmwic:>^mi^M^<Dmf^<Dmei.:^m, so 

•(IS*:B6] K^b^Mi^^s. p, B. As. Ald^e. 
•[0 0 0 1] 

■mmamr^^m^mi ^mma. MosFET(met 

al oxide semiconductor field-effect transistor) 9 

\^mm(om0s.:»mizis-r^. « 

[0 0 0 21 

Timtzm^frmm^no, n^uosFET^mmit 

L/feDRAM (Dynamic Random Access Memory) ^WL 
6 I (large scale intergration) -tCfil^M^WO' 
«!: OT» -5 M O S F E T ©aSifl; 3 -e-S C <!: tc: J; D m« 

«DDRAMtt6 4Mt'-;/ hT. «i!>^*SttO. 5 ximg 

t&f^Ttt. 0. 3 5 Mm, 0. 2 5 /im'^.<!:■e•«)S/^i^ 50 



2 

i^it^-r^-rmmift^o m? (a) ~ (d) taccDct 
^;^LS I <cffltie.n-s>p^-»'^;i'SMOSFET(o± 

Un>SS2 8±<c LOCOS <Local Oxidation of S 
i I icon ) miZ^0y^—)l'\^mitm2 9 izn*^^^)l 
h>>A3 O^rj^J^-T'S. :iClT-ttMOS FET*SjgJ5K 

Nx) ttE^UTI/>;5:l». -^-LT^^CtC. y— hgl-ffciffl; 3 
•1 tLT K^-fgE<ktCJ;0 S iOiSr^l SnmP^b, 
^Jctcy— h«@3 2 i;S:-5poly-SiS:LP-CVD<low 
pressure chemical vapor deposition) ^T^tt^, y 

■So ^UT, ;i«y-hm®3 2<7)^®^S!<bLfc^± 
ffi<&x>y5^A*>;/i7 LTLDD (Lishtly Doped Drain ) 

^m^-r^:^tt><D7.^— *)■ 3 3 ^mm-t^ (07 

•(a) ) , -^-LT. #P> (B) -i^>3 4=S:&X-r 
^, y-7. • KP"f>ffi« (P+M«) 3 5 

tp-®« (LDD^«) 3€*t»(£Sn-5fc*ttT;a: 
<, poly-Si tCfc:l^P> (B) A^'gKjWJCff A^tl-S 

•(07 (b) ) . ^LT, ;*:JcaA$nfc3l^n> (b) 
S:ffittYfc:$-e--2)fc«e>»?j8 0 ox:-e7zi-;u-r-5. 
)ifai»&iK3 9*it8fr5 (S7 (c) ) . -^-bT 

i^;i'-5fj— ;v4 0 ^m^v. mmzm7Htm<t'^-$' > 
•(TiN) izm^iatomicxmmmmLfcyji^-'yA 

•(Al-l%Cu) €:ffll»T;>t*'7-fif-v'3>*fTo 
TV-X • h*K>«ffi3 8«:}^J«UTMOSFET** 

[0 0 0 3] 

Wim{tf)mtsiz-onx'j—y.- vv-i 
■^mmz^x\^tz^nm^&.x^oym^um^tia7L^ii 

S (ISi«ia^»K©««xe;5:t*) tJ:0«S*ifijlciii:«t 
Sfc. ^MiK'f ^>aA««cttl 0 0 O-CigffiRi 

^rali^iife^tiLP-CVDffi^rS i 02-$:*iaLTV> 
^. LP-CVD&*?WS i02-tc«. iS>;a: 

SK{t;<PlCtfc L p - C V D^S^O^^^a^Stt 
•[0 0 0 4] SafS€E*<D^jSS:iSftt- -5/5: 



3 

•[0 0 0 5] 

•[0 0 0 6] :kiz:3^mm<Dm2mB<Di¥^mwm'j'it. s 
•[0 0 0 7] ^jK\z:^mm<D^m^m'f-<Dwm(r>mi^-^m 

•[0 0 0 8] *»C2|ii:fS?e©¥««c3R^^©y*- hmffiWJ]^ 

•[0 0 0 91 S9B2^^(£(C*5<.iTtt. S!{tr-5Xej&^ ISl 
«. K^b^SEig!)**. P. B. As. A 1 A^ea«tlSil> 
[0 0 10] 

i&mmLvxMs>n(oim.«:.m:^mm-Q^^<D-x^. mm 

•[0 0 11] 
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^mx$> m2 \tm i © i - i Wr®©*aBs»f 

•[0 0 12] *-r, p-Si>'Jn>S«8JCLOCOS 
i* fC <fc 0 7 -< h* K<bK 9t!:S5^ttL?a:ViAtp+5^^ 
h-y/^SrJ^^UT, NMOS h^>-:^Xi'»^ffi 

«*fit«t-4, i*:{cii!igEfb{Cct 0 y- h^lki^ i o * i 
o~3 0 nm«Kj*TjgfiE-r-s. ^— hmm.zms-'f— 

U3> • y^u-^-c^AS^i^^^ (s iH4^) <ty;i'V> 

(GeH4-) €:^!|sf;tf7.tbT3 0 0 n m<D)^Jlt?}^fie 
•r^. '>^>«»fiSaf4, AS!WtC«2 0~5 0 s c c 
m, y;WV>®«tafi, AS!WtCtt2 0~50sccm 

eit«W5*-efc;^ii. 6 o o~6 5 o-cc^is 

Ty-hiiYbi^*x-y^>ifi^*-r*. -^-UT, y-h 

li@<&V7.i7tL.T, eiiJA«'J> (P) *aA-r-5. CI 
US *ijg*fi$n« ill^tcy- 3 ROCJgifei^ 4 IC 

y;i.-7--i7A*^e.ife^y-h«S3 s- cK^jftiB^ 4 i ;s 
:i*:{c*«*6 0 ot:®iipF«3{cifA-rs. 9 s-ctcfi^ 

•>- . y;U-7r:A©«®«r 2 BtF^ISSbg^fbLTv' U n > • y 

'J3>«at^t*s?^bsn■r, y— h«ffi<h«Ji6iaiSi: 

30 ife-5^ies->U 3 > • y;uv-':7Afc*it7!)5a«W<cK{b 
SEJftEilt*<7'f VW-h^^n«. 6 0 0'C-rllYt 

fcfyM^s, m^mz^t.t^w^a>m*>ml.m<o^^>^ 

•[0 0 13] ;5:i5. ±mMmmx\t, ^i^s->un> • 
y - -^z A ?&K^k^T «c X iW- jj^- W p L«S 

'Ja> • y^wv-r^A^K^b^. MfCCVD^^tCiOS 
i 024>S i 3N4l?<^>^»^S:«ISLTA^6.X;^-/l^- 
•[0 0 14] ^fc. JiffilliS«^T«P<DK-br>i^^{C 

^iesv'>)3> • yvu-^^-^^A^r^gtibUfed^ s-r^ 

50 fmi, LDD (Lightly Doped Drain ) Wii^Jg^r 



(4) 
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•[0 0 15] ^tz. **lS0aT«X5"-AS?<tSrfflViT 

•[0016] ^Tt. *3liS0i|T'tt#ieft -> 'J > • 10 
V-«i7A<»:bTGe««5 Oatomic^W^MSvU n> 

• [0 0 17] ±mmmm-c\-t. DRAU(ommm^—m 
•[0 0 18] mmm2) msit^mmiomzcD^mm 20 

•[0 0 19] ^ffiJCf^Kffc^l SSrJj^^bfcS iS«l 
4±(c*-r^M'^i:bTJl^o> (B) SrH-T'bfc^ife 
ftS i o.5Geo.5-(£JlT, poly-S i 0.5G eastdSffi 

1 6SrLP-CVD}£T*i®-r-5. I1<S^;^X^U 
TC;iT«v'^> (S iH4) . <fJV7> (GeH4) R 
rfi^^^y (B2H6) <0il^;«fxSrffltiT. *«iaa6 
0 0~7 0 aiCTmiHbfc. KJP« 5 0 0 nm-r*-5 
•(03 (a) ) . »HZ, 7:*- h U vy^7^'— <i:X->5^ 30 
•>y{'J;D CCOpoly-S i o.sG eo.5€:^^OE^®}^ 
jRCa^HPir-S (0 3 (b) ) . ^bT. 
poly-S i o.5Geo.5^®^I^K{tbT->Uzi> • y)l 
^- r^AKfkK 1 7 SrJ^^T^. (S3 (c) ) , Z.<Dii 
€r©K{t^frtt*fifiS7 0 0*CT, S3ilt>b<«K?R 
3*SfX*=t^1'UT:tfXi:bTfflliT9 srtCjmSibfceM 
*<&A*:/'J >ybT#;fc*l^»Tl^^ftb;t<, 7 0 o"C 
^tt. poly-S i o.5Geo.5ttl%— tcStYfcSnT. SlYfc 
K/poly-S io.sGeo.5ffffitcGeC3#fait>iftVn t> 

I-;/ hXi/^>;yT*n««»d>i«A-.y7r-K*ie (b 

HF) , h*7-1'X.yf^>i^TSntf0a^«CF4^F«SF6 

•[0 0 2 0] ±SBJIiS«^-Ctt#a> (B) 

v^bfcpoly-S i o.sGeo.5^fflt'^fc55^ffifiE«::nicK 

V^fc*^ (B) &,fr<D'J> (P) . at* (A 

s) . T^PSXC^A (Al) ^1?t>AV»Ci:ttm3*T SO 
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•[0 0 2 1] poly-S io sGeasW^SC^fe-iibTta 
LP-CVDSr±|B|lig09T«Mlifc*^ fiSJ^«. l^ffi 
CVD. T'^XTCVD, ECR-CVD#-rt)Ati. 
*fc. ±f2**(B«a|Ttt#feft.<!:bfcj5«, *ifeftS iGe 

•[0 0 2 2] **Jg0a-^tt;^5"— Ag|<fc<&ffl<,iT 

S *V'?'f D X X «y KYt-^ H ^-f KftT t> S Iri © tt 

•2ibT. #ifea->un> • y;UTX'>ASria«tfl«b 
fcj&«> *«®'>U :3 > • y;i'Vx^7A^iftiB[^i^— !f- 
•rx-;u^@ffifi£SJcJ;0^iKa->'Jn> • yVPvx-:? 
A$#TfeSVib. *ieSv"j3> • 'y;i/VX'>A-C=b 

•[0 0 2 3] Sfc. *IIJ6fian?«*«Sft-> ij n > • 

VX'i'At bTGei8;S5 0 atoinic%05#i^ffi>^U n > 
•• ^r^Uvx-^^A^^Sfflt/^fed^, ;i<OiSft»C(E^-r-5fe 

©Ttt;^t»c:i:tt*^?^<D±ed>&?B*^-^*s<. b*>b 
>5:*^*e., — jRJcKftiaS 6 0 0'Ct?«'^';i'-7X'j7A«S 

•[0 0 2 4] (*iS0tJ 3) 04 Sr#pb 2|s:flig 
ICJ:«.^3©*ifi0y<tbT¥«*f3(I^SSiWT-5, 04 

-f ® l-fe;KD^®0-C&O, ®5tt04«II-II <tIII- 
III »r®fcJ:Sl h7>>';^^'©«lie»f®0i'y-hiB 

i y - X i2i^3SIISP»f ® 0 ^ d& ^ = 
•[0 0 2 5] 04~5tc«l?^b;^*^^fc:*^;tf^;^«« 
'=f<^^MifeOl£tt&B&<fe«&©>'N'':/7r-M<tbTS i 
028l*tS«fbfc^^XS«l 8 (=i-x>iftt«# 1 
■7 3 7iJ^7.) ±.\Z. m^iti^'>^> is i 2H6) <ty 
il'-=?> (GeH4>t>'5l^^> (B2H6) ^£:^^S|.;yxib 
Tffl Vifc C V Dffitc: J: 0 K» 3 0 0 n mT, P > 
•(B) *H-:/bfcy;i/VX':7ASS75i5 Oatomic%0!) 
i^ie®>'U3> • y;l/-7X'J'A (JEATpoly-S i o.sGe 

— <tx-;/5^>^{cJ;r3. MIEOpoly-S iasGeas* 
h/^7.M^ 1 9 iy— hSffi 2 0 «)J^*e{C^aBlBJX 
X«S:6 0 O'COi^rtT. 9 SlCJC^fejtb 

n-STKisiasrffltriTpoiy-s io.5Geo.i^imm^m. 

■ftf-S^lttCiO. *!jl 0 0 nm©iteltS2 1 (Si 
o.5Geo.502) SJ^fiETS. ^:<D«6»»tty-hiie» 

S2 isoty-hA;^eiii 9 tv-xA-;:?.E^2 era 
n> • y;u-7X':7Atf'©y;wTX':7ASS, sfitaa. 

•> . -yji.vxr^A^^^i^stftif tata7 oo 

t^izmit^ tm^m»yi&ms^miz y x a *<«f as 



9-4 5 9 0 3 
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Lfz K) , K^kMi^^tc -> 'J n >*t^lig|5^^ <!:y;U-7 - <:> A 
AS #5. t, i gP5i- *J g t»i }^ BE ^ n ;t 0 -r ^ « ^ a& -5 CO T . 

Stt7 0 Ot:£ATtU. «tt)S* b<tt6 0 0"C£tT{C 

•[0 0 2 6];*:tC, 7'7XvCVDj£tCj;iP7^:;i'7 7' 
j^v'ijn^ (a-S i ) g*ita[UT^:£©S<^»CljnX 

h^-f 7''r^>h*-yj* ; TExtended Abstr 

acts of the 22Dd (1990) International Conference o 
D Solid State Devices and Materials, p. 971^;^(^ 
P.1197J (c:IB«$nTt»-5:3^ftT*.5) Tfft>Ty-X 

{r, ill5il«^2 7 tbT I TO^SS?WlCJgfiKLfc«. 
fisj^liMo/A 1 /Mo®3^^®$rffltiTV— X • H 20 
l'-f>«ffi2 5 tV-;^AXE^2 6<£J^^f -Sii^M 
•h 7 > X ^' 7 W ^ ^ n -5) , 
•CO 0 2 7] Ek±(DJzoiZZL(Dmmm\ZJ:tllt. poly- 
S i o.sGeo.s^ffiVifc'J^- h>'\*XE^2i?/y->S@ 

0 h ^ >>'x 7 ix-f 

•C 0 0 2 8 1 J:IB^i6fi»lTtty- hJlfiigiB 2 1 

mm 2 2*poly-S i o.5Geo. sK^kKO^^&ffl lifers 
a-S 1/poly-S i o.5Geo.5i?fblK#®^£J;0«# 30 

yii>*$t'*6«i-. iE-w^aiKwn a - s i **t«-r 

[0 0 2 91 y-X • K U-f >®J®S:Jg*£t-'5fe 

Jg^-r-SCtlCck Oy-X KU-r >mi^SrJ^tS-r-5C<i: 
t>nJtgT*-5. poly-S io.5Geo.5S^©Stfi 

Cr, Ta, Mo, Ti, A 1 ^^TJ^^b. •J'' « 
- hmS®*t<&poly-S i asGeo.s'CJ^JSLTfcfi 
V». y— X • h'U-f >mait)Mo/A 1 /MoJClE^S 
n-5fcroT(a;S:<. Or. Ta, Mo. Ti-^^jB5^U. 

[0 0 3 0] ^JSia-S i • n 

U>^W^$e!fe^ K-yL)5:n+-a-S i $«fllUT* 

[0 0 3 11 *^«S09TttX^-AK{fc€:fflt»T 
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'j:3> • y^UV-r^A^^rB^^mLT-ir*- h«ffi2 OS 

•[0 0 3 21 *|gifi«»JTtt#^a>' u n > . 

v-^/AibTGeaas Oatoinic%0^ieft>'U3> 

OT«;^Vi::<i:t±*»?g©SW*^^Bj3&^-ca&-s. L*^b 
3a*<e., — jKicK^kfiflre 0 o'CTtty^i'-r-^/Ajgft 

•[0 0 3 31 ±^mmmX'it a - S l Sr^l^^fls:^ 

5?X^'. SOI (Silicon on Insulator) 

•[0 0 3 4] (*lffi0iJ4) m6t:0mVf3ii)ie,^ j^^ig 

«3|s:^l9»c:iSpMOS h7>v'X5'CD|RBSa?f®01?fe 

•[0 0 3 51 *-r. n-iev'j3>S«2 SfCLOCO 

O^mfSiVT. MOS h7>5?X^'JgJ5jt®igJ&5tfi^ 
■r^o J5«:»C^S!Yt(c:J;Oy-hg!Yk^3 1 ^1 0~3 0 
nmOj^jpt?}^^T-&. y— hmffi3 2 <t LT^jgSi' 
Un> • y;w-7n>:>A*i^^> (S i H4) ty;uv> 
(GeH4) &mn:»Xiil.T 3 0 0 nmcDmmxmsSi 
^•5. :i^7>®fiitaf4, AS!WtCt±2 0~5 0 s c c 
m, y;UV>(D8S««, AS!WJCtt2 0~5 0 s c cm 

ei<i:«sp^-pfe?iti, 6 0 0~6 5 0'C<OffiaiC-r-5 
CdidWSLli. ^{cy-H^@3 2<&VXi'i:LTy 
-hK<fc8l3.l *a:>y^>i)'^*-r-5. ^VX, ±miz 

Lxx^—^3 3^m^-r^ (06 (a) ) . ^z. y 

-h«ffi3 2<i:X'>^— y-3 SSrVXi^tUT, fi^A^Jj^ 
D> (B) 3 4^iiA-rS m6 (b) ) . Ciro^, p 
(y-X HU-f >®igE) 3 5rzifXfi<X^—^ 
<DTSBCD-> 'J 3 ^'s© H— X«Aii>;a< 0 p 3 
6Ai}gJ«$nT. KU-f >«CDm3SlSSfOT-5LDD« 

ig*t}gfiE$n^o j>:JrSfis^6 0 o'cwj^rticjf Af 

-So 9 5'CtC«J^bfcifiE*^S^*fc«K^;it/X1r/N*y 
'C^iB®->'Jzi> • yjl'V-A<D^ffi&2^HiSiKft:L 



(6) 
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(C) ) o 

•[0 0 3 6] ;l©K^bMST^i->'Ja>tt^t^^i'^^b 

pMOS h7>>?7.^'*<^J«Stl* (06 (d) ) , 

• [0 0 3 7] ±mmmm-^it. #ies->'jn>-y 

D#|lCj;t)S i024>S i 3N4^®iffii&@S:*tSUT*^ 

•[0 0 3 8] Sfc, **«6^T«X5"-AK^k*ffiliT 
fri S*V^-f ai?3L~yi/ mit-P H 7 -f Sifbtr fc S 1^ ® 

«8 3 2 i:LT, ^HfeS>' U n > • ':7Ai&ieS«l 

•[0 0 3 9] *fc. *:*|gfiSJTtt^jga-> 'J n > • -^^U 
V-i^AtLTG eigS5 0 %«i5^iKav' 'J n > • ^JV 

— «{rSfibiaft6 0 CC-pSfe. Ji|B*2fi«B|T«B 30 

{tvtzi)iyi.^-^3 3^m^it-riz. *-r#iKft>'U3 
. y;v-7->i7A*^^kUfc^. p*K-y-rn«. m 

^gB*iX'<— !J-«f^toO<i:?a:oTe»iWJCLDD (Ligh 
tly Doped Drain ) «lii«:}^fi£-rS^tt)"I^-ea&-5. 

f4y;u-7- -?A«s*«S5^^*j!>«Kfl:jS«tt-hA« 0 mitm 

•10 0 4 0] ±iE.mMmX'ii. p^v^J\^<DMOS 

OS h^>-/7.^4'CMOSP^Tt)l^«l»Cf^fi£^n 40 

•[004 1] 

m^ftit^- hm@»Srv"J3> • '>-*;l'V-'>A^^i: 

if)\.-7-'yi^\t&mxmitx^?>(DX'. TM®j©«:^ffii 
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•{0iBwf@i¥/S:Ui§g] 

•[01] *^m<Df^ 1 Wl^JS«SJ®¥^<*:^^.SriJig3-r 

•£02] mi<Di-immmxsb^. 

•[03] (a) ~ (c) «*5!ig<^>^ 2 ©^igfi«l©¥ 

•[04] 2|c|6?^W^3<OS^ifi«»J©i|£^<^9!l^^*ltt?«-r 
S * CDStBStSf M0-e S -5 . 

•[05] (a) «04©II-II T^O. (b) «04 
•[06] (a) ~ (c) «*^I«©^4CD5I»S09CD* 

•[07] (a) ~ (d) tttS*®i|£ie<^ig^;&Si?g-r 
!S>fttf)<r>. iMXSS®«iSWfW0T*«. 
•£^#®itt?«l 

•1 MOS h'7>i^7>ff 
•2 4^-v/1~>tS' 

3 y-h«ffi 

4 ^jftiB^ 
•7 «7- K« 

•10 y-hssiitm 

•1 1 V— >^ • Yu-i>m.^ 

•12 <J n > • y AKYtIK 

•13 A-y i^^— v-a >K 
•1 4 -> U :3 >»« 

•1 5 mmitm 

•1 6 poly-Sio. sGeo. s 

•17 -> >j 3 > • ^'}i'-7=ioj^mitm 

•1 8 

•1 9 y- 

•2 0 y— h«M 

•2 1 y-hisesb^ 

2 2 Bra1il&#S 

•2 3 a - S i 

•2 4 y— ;^ • \'U^>mm 
2 5 V— X • KU"f >aa 

•2 6 V-X/N*XEiK 

•2 7 S^m^^ 

•2 8 n-S->'j3>*ffi 

2 9 ^-f-JPHS^tK 

3 0 n+^-v^>»l/ • X 
-3 1 y- hS[{b^ 

•3 2 y- h«g 
•3 3 x'^— y- 



(7) 



1t§3¥ 9 - 4 5 9 O 3 
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•3 4 3Ha>-f:t> (B+) 

•3 5 • F U"f >mm (p+««) 

•3 6 p-m^ 

■3 7 ->U 3 > • y^UV^-^ASI^klg 




1. MOSh9i>'Vxfi 
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*-3 8 y-7. • 
•3 9 mmm»m 
4 0 ;i/ 




8 



•{03] -(04] 




^9) 



i#eg¥ 9 - 4 S 9 O 3 




■immB] 1^270 

•[^i^ffiiEl] 



•(06] (a) ~ (d.) it^^m<Dm4<Dmmm<D^ 



